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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
12/29/2008 has been entered. 

Response to Amendment 

2. Applicant's amendment filed 1 2/02/2008 and 1 2/29/2008 has been entered. 
Currently claims 1-7 are pending and claims 8-11 are cancelled. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-7 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

With regard to claims 1 , 2, 6, and 7, the term "low" is a relative term which 
renders the claim indefinite. The term "low" is not defined by the claim, the specification 
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does not provide a standard for ascertaining the requisite degree, and one of ordinary 
skill in the art would not be reasonably apprised of the scope of the invention. It is 
unclear what refractive indices are considered to be low. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishihara et al. (US 2002/0054983) as evidenced by Nishihara et al. (US 
2004/0105182). 

With regard to claims 1, 6, and 7, Nishihara et al. disclose the optical recording 
medium of Figure 1 . 
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The medium is comprised of a first substrate 1, wliicli reads on applicants' substrate, 
first 11 and second 20 information layers, which read on applicants' plurality of 
information layers, and an optical separating layer 21 being provided between the 
information layers [0055], which reads on applicants' first optical separating layer. The 
first information layer 11 is on the laser beam incident side 23 [0055], thereby defining 
said first information layer and first optical separating layer to be in the same position as 
claimed by applicants. In the first information layer there is a recording layer 4 
comprised of phase-change material [0067], which reads on applicants' limitation that 
the recording layer can change between two optically different states (i.e. amorphous 
and crystalline). There is a transmittance adjusting layer 10 that may be comprised of 
Ti02 [0062] and [0065]. Nishihara et al. also disclose protective layers 2 and 6 that may 
be comprised of dielectrics such as Si02, AI2O3, and Zr02 [0062], which are low 
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refractive index materials; however, Nishihara et al. fail to disclose that there is a 
protective layer disposed in between the transmittance adjusting layer and the first 
optical separating layer. 

Nishihara et al. disclose the use of the protective layers at [0062], wherein they 
state that the protective layers "serve to adjust the optical distance so as to raise the 
optical absorption efficiency of the recording layer, and to increase a change in the 
amount of reflected light before and after recording so as to increase the signal 
amplitude." 

It would have been obvious to one having ordinary skill in the art to perform a 
mere duplication of a protective layer and place it anywhere in the recording stack, 
including between the transmittance adjusting layer and the first optical separating layer 
as claimed, in order to adjust the optical distance so as to raise the optical absorption 
efficiency of the recording layer, and to increase a change in the amount of reflected 
light before and after recording so as to increase the signal amplitude. These principles 
are taught by Nishihara et al.; furthermore, one of ordinary skill would understand that 
dielectric layers are ubiquitous in the field of optical recording media, and it would have 
been obvious to place dielectric layers for the motivation provided above or for the 
purpose of protecting the migration of materials into and out of the various layers. 

Likewise with specific regard to claim 7, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to vary the thickness 
of this protective layer to be any amount, including those claimed, in order to arrive at a 
protective layer that achieved the goals mentioned above. 
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With regard to claims 2 and 3, the protective layer (low refractive index layer) and 
the optical separating layer of Nishihara et al. are made of the same preferred materials 
as is used applicants (i.e. Si02 and polycarbonate/PMMA) [0059]. These materials will 
intrinsically satisfy the equations of claims 2 and 3; furthermore, it would have been 
obvious to have satisfied these equations because when the refractive indices of two 
layers are close to one another (or matched) that will provide less scattering of light at 
the intersection of the layers. 

With regard to claim 4, Nishihara et al. disclose that the recording layer is 
comprised of phase change material [0067], and they also disclose that the 
transmittance of said recording layer in both the amorphous and crystalline phase Is 
increased such that (Ta + Tc)/2 is greater than or equal to 45 % [0026]. This includes 
possibilities where both Tc and Ta are greater than 45 %, which reads on the equation of 
applicants' claim 4. 

With regard to claim 5, Nishihara et al. disclose a reflective layer 8 in between 
the recording layer and the transmittance adjusting layer, wherein the reflective layer 
may comprise silver [0080]. Given that the transmittance adjusting layer may be made 

of Ti02 as stated above and that the reflective layer 8 may be comprised of silver, it is 
evidenced from Nishihara et al. (US 2004/0105182 at [0068]) that these materials will 
intrinsically satisfy the equations of applicants' claim 5. 



Application/Control Number: 10/530,426 Page 7 

Art Unit: 1794 

7. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishihara et al. (WO 03/025922), of which US 2004/0105182 is the US national stage 
entry and will be used herein as a translation. 

With regard to claims 1, 6, and 7, Nishihara et al. disclose the optical recording 
medium of Figure 1 . 




The medium is comprised of a transparent layer 1, which reads on applicants' substrate, 
first 8 and second 10 information layers, which read on applicants' plurality of 
information layers, and an optical separating layer 9 being provided between the 
information layers [0037], which reads on applicants' first optical separating layer. The 
first information layer 8 is on the laser beam incident side 16 [0039], thereby defining 
said first information layer and first optical separating layer to be in the same position as 
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claimed by applicants. In the first information layer there is a recording layer 4 
comprised of phase-change material [0042] and [0058], which reads on applicants' 
limitation that the recording layer can change between two optically different states (i.e. 
amorphous and crystalline). There is a transmittance adjusting layer 7 that may be 
comprised of Ti02 [0042] and [0054]. Nishihara et al. also disclose protective layers 2 
and 5 that may be comprised of dielectrics such as Si02, AI2O3, and Zr02, which are low 
refractive index materials [0046] and [0049]; however, Nishihara et al. fail to disclose 
that there is a protective layer disposed in between the transmittance adjusting layer 
and the first optical separating layer. 

Nishihara et al. disclose the use of the protective layers at [0047] and [0049], 
wherein they state that the protective layers adjust the "optical distance to enhance a 
light absorption of the recording layer 4 and increas[e] a change in an amount of 
reflected light before and after recording to enlarge a signal amplitude." 

It would have been obvious to one having ordinary skill in the art to perform a 
mere duplication of a protective layer and place it anywhere in the recording stack, 
including between the transmittance adjusting layer and the first optical separating layer 
as claimed, in order to adjust the optical distance so as to raise the optical absorption 
efficiency of the recording layer, and to increase a change in the amount of reflected 
light before and after recording so as to increase the signal amplitude. These principles 
are taught by Nishihara et al.; furthermore, one of ordinary skill would understand that 
dielectric layers are ubiquitous in the field of optical recording media, and it would have 
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been obvious to place dielectric layers for the motivation provided above or for the 
purpose of protecting the migration of materials into and out of the various layers. 

Likewise with specific regard to claim 7, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to vary the thickness 
of this protective layer to be any amount, including those claimed, in order to arrive at a 
protective layer that achieved the goals mentioned above. 

With regard to claims 2 and 3, the protective layer (low refractive index layer) and 
the optical separating layer of Nishihara et al. are made of the same preferred materials 
as is used applicants (i.e. Si02 and polycarbonate/PMMA) [0054] and [0038]. These 
materials will intrinsically satisfy the equations of claims 2 and 3; furthermore, it would 
have been obvious to have satisfied these equations because when the refractive 
indices of two layers are close to one another (or matched) that will provide less 
scattering of light at the intersection of the layers. 

With regard to claim 4, Nishihara et al. disclose that the recording layer is 
comprised of phase change material [0058], and they also disclose that the 
transmittance of said recording layer in both the amorphous and crystalline phase is 
increased such that both Tc and Ta are greater than 46 %, which reads on the equation 
of applicants' claim 4 [0071]. 

With regard to claim 5, Nishihara et al. disclose a reflective layer 6 in between 
the recording layer and the transmittance adjusting layer [0042], wherein the reflective 
layer may comprise silver [0065]. These materials will intrinsically satisfy the equations 
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of applicants' claim 5; furthermore, Nishihara et al. also disclose the formulas of 
applicants' claim 5 at [0068], which overlap will applicants' claimed formulas. 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-7 have been considered but are 
moot in view of the new ground(s) of rejection. 

The crux of this case revolves around the placement of a dielectric layer in 
between the transmittance adjusting layer and the optical separation layer. It is clear to 
the Examiner that optical separation layers and transmittance adjusting layers are 
known to be used with phase change optical recording media. A transmittance 
adjusting layer is in itself a dielectric layer, duplicating one of the other 
protective/dielectric layers in the disc would have been obvious to one having ordinary 
skill in the art as either action would comprise a mere duplication of parts. The 
motivation for adding dielectric protective layers is to adjust heat absorption and mobility 
of atoms, and also to effectuate the least amount of scattering of laser light at the 
interfaces of each of the layers, and thereby preserve the largest transmittance to 
further recording layers. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The Examiner has cited an example of a transmittance varying 
layer. 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to GERARD T. HIGGINS whose telephone number is 
(571)270-3467. The examiner can normally be reached on M-F 9:30am-7pm est. (1st 
Friday off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Callie Shosho can be reached on 571-272-1 123. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Gerard T Higgins 
Examiner 
Art Unit 1794 

/Gerard T Higgins/ 
Examiner, Art Unit 1794 



/Callie E. Shosho/ 

Supervisory Patent Examiner, Art Unit 1794 



